I. MODEL SYSTEM OF EQUATIONS
The model consists of a set of four second-order differential equations. The four dependent variables are substrate, S; oxidized mediator, M o ; reduced mediator, M r ; and biofilm matrix potential, E. Below are all of the differential equations, initial conditions, and boundary conditions. Each boundary condition is specified as either a Dirichlet (first-type) or a Neumann (second-type) boundary condition. The electrode surface is at x = 0, and the top of the biofilm is at x = L. 
Substrate mass balance
=
Reactions in the Biofilm Volume
Overall substrate consumption rate:
Reduction rate of M o in the biofilm: = * Generation rate of e -in the biofilm: = *
Reactions at the Electrode Surface
Oxidation rate of M r at the electrode surface = 
II. STEADY STATE SOLUTION CONVERGENCE
We tested how model parameters converged to a steady state when the electrode potential was held constant ( Figure S2 ). These results confirm 1) that the model solution converges smoothly with time, 2) that the final solution is independent of the initial condition of the mediators, and 3) the total mediator concentration is truly conserved.
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III. PARAMETER ANALYSIS
We tested how model parameters affected both the current production and the percent of current due to diffusion-and conduction-based EET mechanisms. The results are shown in Figure S3 .
F.
H. G.
I.
Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics This journal is © The Owner Societies 2013
Figure S3. Parameter Analysis. Each panel (A through S) shows the effect of changing a single parameter value on anodic current production (top) and the percentage of the EET mechanism by which anodic current is generated (bottom). Grey represents the portion due to diffusion-based EET, and black represents the portion due to conduction-based EET. The colored areas are stacked, meaning that the interface of white and black in the current plots conveys the total current (sum of diffusion-and conduction-based EET current). Consequently, the percentage of EET total shown in each bottom plot is always 100%. The white-filled circles are provided to illustrate the parameter value and corresponding current and percent of EET for the model standard case. Figure S4 . Wave forms for cyclic and squarewave voltammetry. Left) Cyclic voltammetry waveform with a 1-mV/s scan rate, a minimum potential of -500 mV SHE , and a maximum potential of 100 mV SHE . These parameters are identical to those used to generate the 1-mV/s scan rate voltammograms in the manuscript.
IV. VOLTAMMETRIC WAVE FORMS
Right) The development of the potential waveform for squarewave voltammetry. At the top is shown a squarewave potential and in the middle is shown a staircase potential. These two waveforms combined produce the final potential waveform for squarewave voltammetry, shown at the bottom. The open circles show the time when current is measured for the end of peak potential, and the filled circles show the time when current is measured for the end of trough potential. The final squarewave voltammogram is composed of the difference between the current measured at the end of the peak potential and that measured at the end of the trough potential. The waveform has a starting potential of -500 mV SHE , a final potential of 100 mV SHE , a potential step height of 5 mV, a pulse potential of 40 mV, and a 20-Hz scan frequency. These parameters are identical to those used to generate all squarewave voltammograms in the manuscript. * Indicates coulombic efficiencies that were corrected to be based on the partial oxidation of lactate to acetate rather than on the complete oxidation of lactate to CO 2 . Calculations of coulombic efficiency are described in Logan et al. 8 † Values read from a figure RT: room temperature 
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V. SUPPLEMENTARY INFORMATION FOR MODEL PARAMETERS
Extended Flavin Discussion
Recently, actively secreted flavins have been identified as the electron mediators in S. oneidensis 7, 10, 11 . In the majority of studies, S. oneidensis under anaerobic conditions produces flavin mononucleotide (FMN) at the highest percent, followed by riboflavin (RF), and then by a very low percent of flavin adenine dinucleotide (FAD) 7, [11] [12] [13] [14] [15] . Table S3 shows a summary of the properties of each of these flavins. Because of its prevalence, FMN was chosen as the electron mediator for the standard case. Each flavin, including FMN, can undergo a two-step oxidation. When fully oxidized, or in the flavoquinone form (FMN), it can undergo a single-electron reduction to the flavosemiquinone form (FMNH) and then a second single-electron reduction to the flavohydroquinone form (FMNH 2 ). This is shown for FMN:
It has been found that flavosemiquinones generally only exist in a low concentration (around 2% 16 , although they were previously believed to be in much higher concentrations 17 ), as they are rapidly converted through the fast reaction of 2 flavosemiquinones to 1 flavoquinone and 1 flavohydroquinone 18 . The full reduction of flavoquinones to flavohydroquinones is very rapid and can be considered a single two-electron reduction step as shown:
Equation 3 For this model we assume that the redox reactions occur in a single two-electron transfer step, which occurs at a single redox potential. Note that rapid experiments that look at the mechanisms of each electron step report separate standard redox potentials for the flavoquinone-flavosemiquinone and flavosemiquinoneflavohydroquinone reactions for all three flavins 19 . In our model we neglect the loss of flavin mediators due to adsorption to the electrode surface. Adsorbed flavins are believed to increase the electron transfer rate of other flavins, and, in fact, flavins may only be able to transfer electrons to graphite electrodes through contact with adsorbed flavins 18 . We assume that the graphite electrode has steady state flavin coverage and that soluble flavin concentrations are not affected by adsorptive/desorptive processes. 
Extended Diffusion Coefficient Discussion
The diffusion coefficients of all species in this model were calculated using the Hayduk and Laudie method at 30 °C 24 . This method is based on the viscosity of the solvent and the Le Bas molar volume of the solute 25 . Calculations were performed using an online calculator 26 developed by the United States Environmental Protection Agency for modelers with methods taken from Tucker and Nelken 27 . The diffusion coefficients of riboflavin, FMN, and FAD are given in Table S3 . Based on measurements by Visser and Hoek 28 , Verhagen and Hagen 18 reported the diffusion coefficient of FAD at 30 °C to be 0.38 · 10 -9 m 2 s -1 , revealing that the calculated diffusion coefficient of FAD was off by 5%, which is less than the expected 18% uncertainty for the Hayduk and Laudie method 29 . The calculated diffusion coefficient of lactate is 1.22 · 10 -9 m 2 s -1 , which is only 4% off the value determined experimentally by Øyaas et al. 30 These results support the appropriateness and accuracy of the Hayduk and Laudie method for obtaining diffusion coefficient values for modeling.
